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Introduction

Allogeneic hematopoietic stem cell transplantation (al-
loHSCT) is an effective curative option for patients with
aplastic anemia (AA). Chimerism monitoring provides
information on donor cell engraftment after alloHSCT.
Whereas stable mixed chimerism (MC) is considered a fa-
vorable outcome in rare graft-versus-host disease (GvHD)
development, there is no information about differences in
cell reconstitution according to the chimerism level. The aim
of our study was to compare hematopoietic and immune re-
constitution in AA patients with MC and full donor chimer-
ism (FDC) developing after alloHSCT.

Patients and methods

The study included 16 HSCT with reduced intensity condi-
tioning (RIC) performed in patients of 1 to 19 years old (a
median of 11 y.0.) with AA (11, severe AA; 2, Fanconi ane-
mia; 2, Diamond-Blackfan anemia; 1, with congenital type
IT amegakaryocytic thrombocytopenia). On days +30, +45,
+60, +80, +100, +140, +180, +245, +365 after alloHSCT, a
standard immunologic assay was performed, and chimerism
was determined by PCR of STR markers in peripheral blood
and/or bone marrow. If chimerism level was 97-100%, the
result was confirmed by Real-time PCR of InDel polymor-
phisms as more sensitive method.

Results

During the first year after alloHSCT, 9 patients had FDC (98-
100%) and 7 had MC (5-98%). FDC was associated with ear-
lier engraftment in all cell lineages and earlier independence
on red cell (p=0.013) and platelet (p=0.014) transfusions
compared to MC. BM patients with FDC had more mye-
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lokaryocytes [the effect size (ES) was 84.6(21.1-148.1)*10°/L;
p=0.011], and erythroid cells [ES, 35.8 (10.1-61.5)*10°/L;
p=0.008] on day+30, more megakaryocytes [ES, 0.03 (0.002-
0.057) *10°/L; p=0.037] on day+365.

Over the first year, patients with FDC had higher average
leukocyte levels [ES 2.5(1.4-3.7)*10°/L; p=0.004], neutro-
phils [ES 1.73(1.0-2.4)*10°/L; p=0.0001], monocytes (ES
0.15(0.05-0.24)*10°/L; p=0.007) in peripheral blood. The
leukocyte counts achieved normal levels on day+30 in DC
group, and on day +365 in MC group, whereas lymphocytes
returned to normal values on day+245 and on day+365, ac-
cordingly.

The FDC group had higher lymphocyte levels [on day+245
ES 1.1(0.5-1.7)*10°/L; p=0.0009; on day+375 ES 0.97(0.4-
1.6)*10°/L; p=0.0012], B-lymphocyte levels [on day+245,
ES was 0.27(0.11-0.42)*10°/L; p=0.0011; on day+375, ES
0.25(0.11-0.38)*10°/L; p=0.0003], T lymphocyte level [on
day+245, ES was 1.2(0.5-1.8)*10°/L; p=0.0008; on day+375
ES 0.6(0.03-1.1)*10°/L; p=0.04], CD8+T-lymphocyte level
[on day+245, ES 1(0.5-1.4)*10°/L; p=0.0001; on day+375
ES 0.5(0.1-0.8)*10°/L; p=0.017]. There was no difference in
CD4+T, NK and NKT cell reconstitution.

In contrast, the levels of activated T cells (CD3+HLA-DR+)
were higher in MC group on day+45 [ES 0.31(0.04-
0.59)*10°/L; p=0.03], then decreased in MC group, being
higher in FDC group on day+245 [ES 0.56(0.2-0.9)*10°/L;
p=0.0023]. An increase of activated T-cells in FDC group
occurred gradually and activated T-cells achieved normal
levels on day+60. In MC group, activated T-cells had normal
levels from day+30 till day+365, however, there was a rapid
increase in amount of the activated T-lymphocytes at day+45
compared to day+30 (p=0.031), followed by a decrease on
day+80. Moreover, we observed a long persistence of MC in
T-cell subpopulation, while other cell lineages retained FDC.

@ cttjournal.com



| SHORT REPORTS

Residual host T-cells in MC could be activated by donor al-
loantigenes after HSCT that, probably, leading to delayed he-
matopoietic and immune reconstitution.

Conclusion

MC after alloHSCT in patients with AA was associated with
delayed hematopoietic and immune recovery and long trans-
fusion dependence.
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Beepnenue

AnnoreHHas TpPaHCIUIAHTALMA TeMOINO3TUYECKUX CTBOJIO-
BbIx K/1eTOK (anmnoTT'CK) siBnstetcst 9¢p peKTMBHBIM METOIOM
JledeHNsI MAVIEHTOB C arlacTuieckon anemmeit (AA). Vc-
CIeiOBaHMe XMMepu3Ma II03BOJIAET OLpeNeUTh IPYDKUB-
neHne foHopckux Knetok nocie amio TTCK. Torpa xax npn
AA crabunpHblil cMemaHHbll xuMepusM (CX) cunmraercs
6/1aronpuUATHBIM MCXOLOM C HM3KOU YaCTOTON pPasBUTHUA
peakuuy «TpaHCIVIaHTaT-NpoTuB-xo3suHa» (PTIIX), Boc-
CTaHOBJICHIEe KPOBETBOPEHMA B 3aBUCUMOCTU OT YPOBHS
XyMepu3Ma He u3ydeHo. Llenpio paboThl ObIIO cpaBHeHMe
reMaTOJIOTMYeCKOr0 ¥ MMMYHOJIOTMYEeCKOTO BOCCTAHOBIIE-
Hus npu CX u momHoM fpoHopckoM xmmepusme (ITIX) y
manueHToB ¢ AA nocie annoTT'CK.

[laumeHTbl U MeToAbl

B uccnegosanne sxmoveHo 16 RIC-TTCK, nmpoBeneHHBIX ¥
manueHToB 1-19 (Memmana 11) net ¢ AA (11 ¢ Tsxenon AA,
2 ¢ anemuert QankoHu, 2 ¢ aHemuent birekdana-Ilarimonna,
1 ¢ BpOXX/IEHHOII aMeTaKapMOLNTapHO TPOMOOLUTOIIEHN-
eit I tuma). Ha +30, +45, +60, +80, +100, +140,+180, +245,
+365 gau nocrte amno TTCK mpoBogummck cTaHAapTHAS UM-
MYHOTpaMMa ¥ aHa/IM3 XMMEePU3Ma METOIOM MY/IbTUIITIEKC-
Hoit ITIIP mapkepos STR B mepudepnueckoit kposu (ITIK) u/
wu KoctHoM Moare (KM). Ecnu ypoBenb xumepusma 6bu1
97-100%, pesynbraT IOATBep>XAancsa 6onee YyBCTBUTEND-
HbIM MeTonoM ITIIP B peanbHOM BpeMenu InDel mommop-
¢u3MoB.

Pe3ynbrathbl

B teuenne nepsoro ropa nocne ammoTTCK y 9 manuenToB
601 ITIX (98-100%) n'y 7 — CX (5-98%). IIIX 1o cpaBHe-
Huto co CX 6bUT acconmMmnpoBaH ¢ 60j1ee paHHUM BOCCTAHOB-
JIeHMEM BCEX TPeX POCTKOB KPOBETBOPEHUS 1 Hojee paH-
Hell He3aBUCYMOCTBIO OT TpaHcdysuit apurpo- (p=0.013)
u tpombomaccel (p=0.014). B KM y nmaunentos ¢ 11X Ha
+30 meHb ObLI BbIlle YPOBEHb MUETOKAPMOLIUTOB (pasmep
addexra (PI) 84,6(21,1-148,1)*10°/1, p=0.011) u szpoco-
AepXKalux KIeToK spurpoupHoit muumm (PO 35.8(10.1-
61.5)*10°/1, p=0.008), a Takxe Ha +375 fleHb OOJIbIIIE Mera-
kapuonutos (P39 0.03(0.002-0.057)*10°/1, p=0.037).

B Teyenne nepsoro ropa nocie amoTI'CK y manuenTos ¢
ITJX 6511 BBILIE CpeqHMIT YpOBeHb JeiikonuTos (P 2.5(1.4-
3.7)*10%/1, p=0.004), neiirpoduios (P 1.73(1.0-2.4)*10%1,
p=0.0001), monounutoB (P 0.15(0.05-0.24)*10°%/1, p=0.007).
YpoBeHb JIEVIKOLIVTOB BbILIe HUXHEN I'PaHUIIbI HOPMBI J10-
cturanca yxe ¢ +30 gua B rpynne ¢ IIJIX o cpaBHeHMIo ¢
+365 gaem B rpymie co CX, a nuMoIUTOB — Ha +245 fjeHb
u Ha +365 peHp coorBercTBeHHO. [Ipm ITJIX Obin Bblle
cpenHuit ypoBeHb muMmdonnros (Ha +245 menp PO 1.1(0.5-
1.7)*10%1, p=0.0009; Ha +375 meHs» P 0.97 (0.4-1.6)*10°/1,
p=0.0012), B ToMm umcne B-numoruros (Ha +245 gens PE
0.27(0.11-0.42)*10°/1, p=0.0011; ra +375 gens P3 0.25(0.11-
0.38)*10°/1, p=0.0003), T-mumdounrtos (Ha +245 pmeHp PI
1.2(0.5-1.8)*10°/1, p=0.0008; Ha +375 pmenp P3 0.6(0.03-
1.1)*10°/1, p=0.04), CD8+ T-nmumdounros (Ha +245 neHs PI
1(0.5-1.4)*10%/1, p=0.0001; Ha +375 gers P 0.5(0.1-0.8)*10°/],
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p=0.017). Boccranosnenne CD4+ T-nmumdouuros, EK u
EKT-keTok He pasnnyanoch B Ipymax. B IpoTuBononox-
HOCTb, Ha +45 [leHb YPOBEHb aKTUBMUPOBAHHBIX T-mmmpo-
utoB (CD3+HLA-DR+) 6501 Beitie B rpymie co CX (PO
0.31(0.04-0.59)*109/1, p=0.03), 3aTeM OH CHMU3WJICA Y TALU-
eHtoB co CX, 1 Ha +245 fleHb ypOBEHb aKTUBMPOBaHHbIX
T-nmum¢onuros 6bi1 Bbiute B rpynme ¢ IIIX (P9 0.56(0.2-
0.9)*10%/1, p=0.0023). B rpymme ¢ IIIX pocT konuyecTsa ak-
TUBMPOBAHHBIX T-TMM(OIIUTOB IPOUCXOAII TIOCTETIEHHO U
TOCTHTA/I HOPMBI IPUONU3UTENbHO Ha +60 feHb. B rpymme
co CX KOMMYeCTBO aKTUBUPOBAHHBIX T-mMMQOINUTOB Ha-
XOOWIOCH B IIpefie/iax HOpMBI ¢ +30 o +365 nHA, OfHAKO
OTMeYayICsi OBICTPBII POCT KONMMYECTBA aKTUBMPOBAHHBIX
T-numdoruroB Ha +45 [eHb MO cpaBHeHMIO ¢ +30 fHeM
(p=0.031), a 3aTeM K +80 HIO IPONCXOAMIIO UX CHIVDKEHMUE.
Kpome Toro, mbl Habmiofanyu HOMUTENTbHOE MEPCUCTUPO-
Banne CX B T-KIeTKax, TOIla KaK JIpyrye CyOIOmyIALn
6pum [TI0X. BepositHO, ocTaTouHble T-KIETKM peluIeH-
Ta aKTUBMPYIOTCA B OTBET Ha a/utoanTurensl nocie TICK,
YTO MOYKET NPUBOIUTH K OTCPOUEHHOMY BOCCTaHOB/IEHMIO
reMo- U MIMMYHOIIO33a.
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3aKoyeHue

CX y manuenToB ¢ AA nocne amtoTTCK acconumpoBaH ¢
OTCPOYEHHBIM TI'€MAaTOJIOTMYECKUM ¥ MMMYHOIOIMYECKUM
BOCCTAHOBJIEHMEM U [JIUTETIbHON 3aBUCUMOCTBIO OT I'eéMO-
TpaHcy3uiL.
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